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PREFACE

This report is prepared under guidance contained in the
"Recommended Guidelines for Safety Inspection of Dams," for
Phase I Investigations. Copies of these ¢uidelines may be
obtained from the 0ffice of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigations and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope cf a
Phase I Investigation; however, the investigation is intended
to identify any need for such studies,.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes
the normal locad on the structure and may obscure certain
conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through freguent inspections can
unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or
corrected.

Phase I Inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based

on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in determining
the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and

the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Hathaway Pond Dam, Susguehanna County, Pennsylvania
NDI No. PA 00050, PennDER No. 58-06
West Branch of Lackawanna River
Inspect:d 30 October 1980

ASSESSMENT OF
. GENERAL CONDITIONS

Hathaway Pond Dam is owned by Versland and Associates, Inc.,
and is classified as a "Significant" hazard - "Small" size
dam. The dam was found to be in poor overall condition at
the time of inspection.

|
Hydraulic/hydreologic evaluations, performed in accordance
with procedures established by the Baltimore District Corps
of Engineers for Phase I Inspection Reports, revealed that
the spillway capacity is less than the peak inflow to the
impoundment during the 100-year flood. A spillway design
flood (SDF) in the range of the 100-year flood to the 1/2
Probable Maximum Flood (1/2 PMF) is required for Hathaway
Pond Dam. Because the dam is on the low end of the "Small"
size category in terms of storage capacity, the 100-year
flood was chosen as the SDF. The spillway is therefore
considered "Inadequate." It is recommended that the owner
develop remedigal measures to ensure that the dam will not be
overtopped by the 100-year flood.

{
The inspection and review of available information revealed
certain items of work which should be performed without
delay by the owner. These include:

@J Develop remedial measures to ensure that the dam
is not overtopped by the 100-year flood.

(?) Cut all brush and trees at ground level over the
entire dam. All trees with a trunk diameter
greater than 3 inches should have their root
systems removed, and all resultant cavities should
be filled, compacted, and seeded.

(3) Repair the wood sheet piling on the upstream face
of the dam.

64) Monitor tha seep near the toe of the dam at regular
intervals and during periods of high reservoir
levels for turbidity and/or increase in flow,
which may indicate the potential for the piping of

ii




HATHAWAY POND DAM

embankment material. If turbidity or increased W
flows are noted, a qualified geotechnical engineer- :
ing firm is to be retained to perform a stability k|

check of the dam and develop remedial measures.

: 5) Investigate the 8-inch cast iron outlet pipe, end

i 4 ensure that it is returned to an operable condition
‘ or is properly plugged. If the pipe is not made
operable, alternative draw down provisions should
be made. Also a means of upstream closure should
be provided for any pipe through the embankment.

6) Repair the left spillway training wall.

7) Repair the spillway discharge apron, and remove b
the brush and debris from the apron. |

8) Repair the bridge over the spillway.

9) Cutlet channel should be graded such that it no
longer flows along the toe of the dam.

In addition, the following operational measures are recommended o
to be undertaken by the owner: Dl

1) Develop a detailed emergency operation and warning
system.

2) During periods of unusually heavy rain, provide
around~-the-clock surveillance of the dam.

3) When warning of a storm of major prcportions is
given by the National Weather Service, activate
the emergency operation and warning system.

It is further recommended that formal inspection, maintenance,
and operation procedures and records be developed and imple-
mented. These should be included in a formal maintenance

and operations manual for the Ziam.
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Overall View of Left Upstream Side of Dam and Spillway

Overall Visw of Right Upstream Side of Dam
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
HATHAWAY POND DAM
NDI No. PA CO050, PennDER No. 58-06

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a.

Authority - The Dam Inspection Act, Public Law 92-
367, authorized the Secretary of the Army, through
the Corps of Engineers, to initiate a program of
inspection of dams thnroughout the United States.

Purpose of Inspection - The purpose of the inspec-
tion is to determine if the dam constitutes a
hazard to human life or property.

1.2 DESCRIPTION OF PROJECT -

a.

Description of Dam and Appurtenances - Hathaway
Pond Dam is a dry masonry earthfill embankment 160
feet long and 13.3 feet high. It has an average
crest elevation of 1949.0 fee«t M.S.L. and a crest
width of 22 feet. The downstream face of the
embankment is a vertical dry-laid masonry wall 15
feet high. Wooden sheet piling, which is 2 inches
thick, extends alcng the upstream crest of the
dam. Approximately 5 feet of this piling is
exposed. The upstream face of the dam slopes away
from the base of the piling at a slope of approxi-
mately 6H:1V (Horizontal to Vertical).

The spillway, located on the left side of the
embankment, is a rectangular channel lined with
2-inch wooden plank sheeting. The spillway is 28
feet wide, perpendicular to the water flow. The
spillway crest has a breadth of 8 feet, parallel
to the flow, and has a crest elevation of 1845.0
feet M.S.L. which is approximately 4 feet below
the crest of the dam. The spillway has cemented
masonry training walls extending to the dam crest.
Water flows through the 8-foot wide rectangular
channel, drops 1.5 feet, then flows over another
10 feet of wooden planking before dropping 6 feet
to the discharge channel. A wooden bridge carries
a farm road over the spillway. The underside of
the bridge is 3.8 feet higher than the spillway
crest,
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Although there is no record of any outlet works in
the available information, what appears to be an
outlet in the form of an 8-inch cast iron pipe is
located in the downstream wall of the embankment.
However, no intake works or any record of the
facilltx\yas found.

Logcation -Aﬁathaway Pond Dam is locatead in Ararat
Township, Susquehanna County, Pennsylvania., The
dam is located on the west branch of the Latkawanna
River about 2 miles south of Ararat, Pennsylvania.
The coordinates of the dam are N 41° 48.2' and

W 75° 31'. The dam and reservoir are shownjon
USGS 7.5 minute topographic quadrangle, Thompson,
Pennsylvania.

Size Classification - The height of the daﬁ is
13.3 feet. The reservoir volume to the minimum
top of the dam at elevation 1948.9 feet M.S.L. is
251 acre-feet. Therefore, the dam is in %fae
"Small" size category. :

Hazard Classification - Two houses, oné trailer
and a road are located about 1800 feet downstream
of the dam. These structures range from 5 feet to
approximately 10 feet above the streambed. There
would be economic damage to these structures and
road if the dam werc to fail; however, no loss of
life is beilieved likely to occur. Therefore,
Hathaway Pond Dam is considered to be in the
"Significant" hazard category.

Ownership = According to Susquehanna County tax
records, the dam is owned by Versland and Associates,
Inc., ¢/0 Robert Hotesblatt, 42-44 North Main

Street, Spring Valley, N.J. 10977. Attempts to
contact the owner have resulted in no response.

Purpose of Dam =~.The reservoir was originally é,”
created to provide water for power purposes. It Gute
was later used as a water source for the railroad
industry and ice harvesting. It is now used for
recreational purposes.

1 it

Design and Construction History - The dam was
probably built during the latter half of the

1800's, but the engineer, builder, and exact date

of construction are unknown. The Jefferson Railroad
Company submitted plans, applied for, and received

a permit to make repairs and improvements to the :
dam on 12 November 1914. After some revisions and i
alterations to the plans, the construction work :
was completed in the fall of 1917. 1
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h. Normal Operational Procedures ~ The reservoir is
typically maintained near the spillway crest
elevation of 1945.0 feet M.S.L.

1.3 PERTINENT DATA

&. Drairage Area (sgquare miles) - 1.92

b. Discharge at Dam Site (c.f.s.)

Maximum Flood - Unknown
Spillway Capacity - 667.0
(at Pool El. 1948.9 ft. M.S.L.)

c. Elevation (feet above Mean Sea Level [ft. !1.S.L.1)}* =~

Design Top of Dam =- Unknown
Minimum Top of Dam = 1948.9
Average Top of Dam - 1949.0
Maximum Design Pool = Unknown
Spiliway Crest - 1945.0
Streambed at Toe of Dam =~ 1835.6
Maximum Tailwater of Record - Unknown
d. Reservoir (feet)
Length of Normal Pool - 1900.0
Length of Maximum Pool - 2100.0

e. Storage (acre-feet)

Top of Dam (El. 1948.9 ft. M.S.L.) = 251.0

Normal Pool (El. 1945.0 ft. M.S.L.) - 145.0
£. Reservoir Surface (acres) -

Top of Dam (El. 1948.9 ft. M.S.L.) =- 27.4

Normal Pool (El. 1945.0 ft. M.S.L.) - 24.5
g. Dam -

Type - Dry masonry earthfill.

Total Length Including Spillway (feet)- 160.0

Maximum Height (feet) Design - 16.0

Field - 13.3

*All elevations are referenced to the spillway crest, Elevation
1945.0 ft. M.S.L. as estimated from the USGS 7.5 minute topo-
graphic quadrangle, Thompson, Pennsylvania. Elevations shown
on Plate 5 were based on some other datum.
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Top Width (feet) = 22.0
Side Slopes - Upstream - Vertical (wooden shaet
piling 5-ft. high) then

these outlet works is questionable).

e 6H: 1V
Downstream = Vertical (dry laid masonry
wall)

Zoning = Norne

Impervious Core - None

Cutoff - None

Drains - None

: Diversion and Regulating Tunnel - None
S Spillway - %
: Type - Broad crested weir, lined with 2-inch i
a planking on bottom ;

: Location - Left side of embankment

5 Length of Crest Perpendicular to 1
§ Flow (feet) - 28. :
: Crest Elevation (ft. M.S.L.) - 1645. :
- Gates =- Nona E
{ Downstream Channel - The downstream channel :
: is obstructed with £
vegetation and debris. :
Outlet Works - 8-inch cast iron pipe to the right of the j
spillway. (Note: The operability of :




SECTION 2 -~ ENGINEERING DATA

2.1 DESIGN

The information reviewed for preparation of this report

was the Pennsylvania Department of Environmental Resources' 3

(PennDER.) File No. 58~06. This included:

1) A letter from the President of Scranton Bolt and 3
Nut Company expressing fears about the dam's
safety on 8 April 1913.

2) Dam Permit Application Report and plans filed by i
it The Jefferson Railroad Company on 9 September 1914 3
3 to the Water Supply Commission of Pennsylvania for i
f permission to repair the dam. :
3) Application approval from the Water Supply Commission :

on 12 November 1914,

4) Correspondence explaining delays in implementing
and revisions to the plans.

5) Inspection and semi-monthly progress reports made
during the reconstruction of the dam.

6) Post construction inspection report performed on
26 November 1917.

) Inspection reports from 1913 through 1964 and
various correspondence about these reports. The
first recorded inspection was made on 19 April
1913 by the Water Supply Commission of Pennsylvania.
The latest recorded inspection, conducted by
PennDER on 22 September 1964, found the dam to be
in good condition with no maintenance action
required.

The design drawings for repairs to the dam are
reproduced and presented as Plate 3.

2.2 CONSTRUCTION

The original dam was probably built in the last half of
the 1800's. Both the Contractor and Engineer are
unknown. Reconstruction and repairs to the dam were
made in July, August, and September of 1917 by the
owner, the Jefferson Railroad Company. Since that
time, no further construction work has been performed.
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OPERATION

No formal records are available for operation of the
cam and reservoir. The reservoir is typically main-
tained at the spillway crest and does not fluctuate
much from this level.

EVALUATION

a. Availability - The information used is readily
available from PennDER's File No. 58-06.

b. Adequacy - The information available with the ;
visual inspection measurements and observations 4

are adequate for a Phase I Inspection of this dam. E

C. Validity - There is no indicatioun at the present ;
time to doubt the validty of the available engi- 3
neering data. 3

3
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a.

SECTION 3 -~ VISUAL INSPECTION

FINDINGS

General - The dam was found to be in poor overall
condition at the time of inspection on 30 October
1980. No unusual weather conditions were experi-
enced during the inspection. Noteworthy deficiencies
observed during the visual inspection are described
briefly in the following paragraphs. The complete
visual inspection checklist, field sket:h, top of
dam profile, and typical cross-section are given

in Appendix A.

Dam - The entire embankment is covered with trees
and brush. The wood sheet piling on the upstream
face of the dam is deteriorated. A seep is located
approximately 50 feet to the right of the spillway
near the toe of the danm.

Appurtenant Structures - The outlet of an 8-inch
cast iron pipe was found at the downstream toe of
the dam. No valve or inlet for the pipe could be
located; therefore, the operation of this pipe as
an outlet is questionable. The spillway has a
deteriorated wooden discharge apron that is clogged
with dead branches and brush. The left masonry
training wall has collapsed into the discharge
apron. The wooden bridge over the spillway is
deteriorated, and its left end is lacking any
structural fouadation as it was supported by the
training walls. :

Reservoir Area -AThe resexrvoir slopes are moderate
with a good cover of vegetation. There are three
ponds upstream from Hathaway Pond Dam on two
tributary streams. The western stream contains
Romobe Lake (PennDER I.D. No. 5$8-10) which is 1750
feet upstream from Hathaway Pond Dam. The eastern
tributary contains Ball Lake and an unnamed smaller
pond in series. Ball Lake is 2450 feet upstream
and will retain considerable storage while the
smaller unnamed pond was considered to have no
effect on Hathaway Pond Dam.-

Downstream Channel ~-.Two homes, a trailer, and
township road are located 1800 feet downstream

from Hathaway Pond Dam. These could suffer economic
damage in the event of a dam failure.f‘ -

T

S S R ———

& o e




.

Heth e

-

3

LB

el b il i e

4.2

LAl Rt
i

R IRl Vi B -
itlnatllhs. —slimmsrotnn

4.3

Fop b s T AT e

e S EIRR

SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

There are no formal written instructions for operating
the reservoir or evacuating the downstreeam area in case
of an impending emergency. It is recommended that
formal emergency procedures be adopted, prominently
displayed, and furnished to all operating personnel.

MAINTENANCE OF DAM

Taere are no formal records of maintenance or formal
procedures for evaluating the necessity of maintenance
for the structure. It is recommended that formal
inspection procedures be developed.

MAINTENANCE OF OPERATING FACILITIES

There is no reccrd of any operating facilities installed
in the dam. An 8-inch cast iron pipe exiting on the
downstream slope of the dam does appear to be some type
of outlet but is probably clogged, damaged, and unable
to be restored to an operational condition without

major repairs. An emergency drawdown plan should be
developed in case there is a need to dewater the reser-
voir.

DESCRIPTION OF ANY WARNING SYSTEM

There is no warning system in the event of dam failure.
It is recommended that an emergency warning system
should be developed.

EVALUATION OF OPERATIONAL ADEQUACY

A formal maintenance and operations manual including
drawdown provisions should be prepared for the dam.

it Ll lomhe B ot i
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SECTION 5 - HYDRAULIC/HYDROLOGIC

EVALUATION OF FEATURES

A.

b.

Pesign Data ~ No hydraulic or hydrologic design
calculations are available for Hathaway Pond Dam.

Experience Data - No information concerning the
effects of significant floods on the dam is avail-
able.

Visual Observations - The spillway is obstructed
with branches and debris from the lake. The
cemented masonry left training wall is collapsing
into the spillway, thereby reducing its capacity.
The top of the dam is uniform with no low areas.

Romobe Lake (NDI No. PA 0051l) is 1750 feet upstream
from Hathaway Pond. The dam is an 8-foot high
masonry and rock £fill dam, 74 feet long with a
grass-lined, trapezoidal spillway.

Ball Lake is 2450 feet upstream on another tributary
to Hathaway Pond. The dam is a 70-foot long, 5-
foot high earthfill embankment with no well-

defined spillway.

0verto€ping420tential - Hathaway Pond Dam is a
TSmall" size - "Significant" hazard dam requiring
evaluation for a spillway design flcod (SDF) in

the range of the l100-year flood to the 1/2 Probable
Maximum Floecd (1/2 PMF). Because the dam is on
the low end of the "Small" size category in terms
of height and storage capacity, the 100-year flood
was chosen as the SDF.

Using material from "The Hydroloyic Study - Tropical
Storm Agnes" prepared by the Corps of Engineers in
New York City, the peak inflow to the impoundment
for the 100~year flood was calculated to be 1456
c.f.s. The peak inflow to the impoundment for the
100-year flood was also <alculated to be 1440

c.f.8. vsing material from "Water Resources Bulletin,
Bulletin No. 13, Floods in Pennsylvania", prepared
by the Department of Environmental Resources,
Commonwealth of Pennsylvania. Averaging these two
methods produced a peak inflow of 1448 c.f.s.

which was used in this analysis.
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The spillway capacity at the minimum top of the
dam is 667 c.f.s. which is approximately 46 percent
of the peak inflow to the impoundment.

e. Spillway Adequacy - As outlined in the above
analysis, the inflow to the impoundment during the
100-year flnod is greater than spillway capacity;
therefore, the spillway is considered "Inadeguate".

10
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SECTION 6 - STRUCTURAL STABILITY

e 6.1 EVALUATION OF STRUCTURAL STABILITY

T ey .
N AN RO A Sng A . SLARNINR -

a. Visual Observations - There were no structural
inadegquacies noted during the visual inspaction
that cause concern for the structural stability of

the dam.

e

b. Design and Construction Data - No design or con- E
struction data were available for review. Generally
for this type of dam, if the ratio of the width to
height of the stonewall portion of the dam is 0.5
(w/h), the stability of the dam due to overturning
or sliding is not a problem. (Reference "Evaluation
and Repair of Stonewall-earth Dams," by Kent A.
Healy, Proceedings of "Safety of Small Dams," New

¢ England College, Henniker, New Hampshire, August

1 4-9, 1974, pp. 149-178.) The w/h ratio for this

dam is slightly greater than 0.5, as best as can

i be determined from the design plans, and no sign

of instability was observed during the visual

inspection. Therefore, further assessments of the

structural stability are not considered necessary.
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c. Operating Records ~ No operat.ing records are
available. Nothing in the procedures descrilked by
the owner's representative indicates concern for
the structural stability of the dam.

d. Post-Construction Changes - No changes adversely
affecting the structural stability of the dam have

been performed.

]
g
3
a

e. Seismic Stability - The dam is located in Seismic
Zzone 1 of the "Seismic Zone Map of the Contiguous
United States," Figure 1, page D-30, "Recommended
Guidelines for Safety Inspection of Dams." This
is a zone of minor seismic activity; therefore,
further consideration of the seismic stability is
not warranted. g

it b
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety - Hathaway Pond Dam was found to be in poor
overall condition at the time of inspection.
Hathaway Pond Dam is a "Significant" hazard -
"Small" size dam requiring a spillway capacity in
the range of the 100-year flood to the 1/2 PMF.
Because the dam is on the low end of the "Small"
size category in terms of storage capacity, the
100-year flood was chosen as the SDF. As pre-
sented in Section 5, the spillway capacity is less
than the peak inflow to the impoundment during the

100~year flood. Therefore, the spillway is considered

"Inadequate."

b. Adequacy of Information - The information available
and the okservations made during the visual inspec-
tion are considered sufficient for a Phase I
Inspection Report.

c. Urgency - The owner should immediately initiate
the further evaluation discussed in paragraph
7.1.d.

d. Necessity for Additional Data/Evaluation - The
hydraulic/hydrologic analysis performed in connec-
tion with this Phase I Inspection Report has
indicated the need for additional spillway capacity.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

The inspection revealed certain items of remedial work
which should be performed by the owner without delay.
These include:

1) Develop remedial measures to ensure that the
dam will not be overtopped by the 100-year
flood.

2) Cut the brush and trees at ground level over
the entire dam. All trees with a trunk
diameter greater than 3 inches should have
their root systems removed, and all resultant
cavities should be filled, compacted, and
seeded.

3) Repair the wood sheet piling on the upstream
face of the dam.
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4) Monitor the seep near the toe of the dam at
regular intervals and during periods of high
reservoir levels for turbidity and/or increase

.- in flow, which may indicate the potential for
the piping of embankment material. If turbidity
or increased flows are noted, a gqualified
geotechnical engineering firm is to be retained
to perform a stability check of the dam and
to develop remedial measures.

S) Investigate the 8-inch cast iron outlet pipe,
and ensure that it ie returned to an operable
condition or is properly plugged. 1If the
pipe is not made operable, alternative draw

| down provisions should be made. Also a means
! of upstream closure should be provided for
] any pipe through the embankment.

6) Repair the left spillway training wall.

7) Repair the spillway discharge apron and
remove the brush and debris from the apron.

8) Repair the bridge over the spillway.

9) Outlet channel should be graded such that it
o no longer flows along the toe of the dam.

e e L

§ In addition, the following operational measures are
; recommended to be undertaken by the owner:

1) Develop a detailed emergency operation and
warning system.

2) During periods of unusually heavy rain,
provide around-the-clock surveillance of the
dar..

] Ll b ettt —tmri

3) When warning of a storm of major proportions

- is given by the National Weather Service,

o ictivate the emergency operation and warning

" system.

vl .

o It is further recommended that formal inspection, :

{ maintenance, and operation procedures and records be ;

: developed and implemented. These should be included in i

' a formal maintenance and operations manual for the dam. ﬁ
|
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APPENDIX A

VISUAL INSPECTION CHECK LIST, FIELD SKETCH,
TOP OF DAM PROFILE, AND TYPICAL CROSS-SECTION
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APPENDIX B
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5 CHECK LIST

X ‘ HYDROLOGIC AND HYDRAULIC DATA

.| - ENGINEERING DATA

: DRAINAGE AREA CHARACTERISTICS: 1.92 sg. mi., (Primarily forests

3

4 and pastures)

% ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1945.0 ft. M.S.L. 3

b 7

g . (145 Ac., ~ Ft,) ;

; ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1948.9 Ft. M.S.L. §

: 4

% ELEVATION MAXIMUM DESIGN POOL: Unknown 1

g ELEVATION TOP DAM: _ 1948,9 Ft, M,S,L. (Minimum top of Dam) i

{ SPILLWAY: Rectangular Channel a
a. Crest Elevation 1945,0 Ft., M.,S.L. . :
b. Type Egg;gngnlar Channel ;
c. Width of Crest Parallel to Flow 8 Ft, 1

1

d. Length of Crest Perpendicular to Fiow 28 Ft. '
e. Location Spillover _left side of embankment

: £. Number and Type ¢of Gates None

5 OUTLET WORKS: _ xone gperable :

-3 a. Type ]

: b. Location E

¥ c. Entrance Inverts :

5 . d. Exit Inverts :

3 e. Emergency Drawdown Facilities :

%j \ HYDROMETEOROLOGICAL GAGES: __ None _ ;

4 | i

£ a. Type : g

= b. Location |

N c. Records 1

éw: MAXIMUM NON-DAMAGING DISCHARGE jnknown j




APPENDIX C

PHOTOGRAPH LOCATION PLAN ANC PHOTOGRAPHS
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DETAILED PHOTOGRAPH DESCRIPTIONS

= :;: Overall View of Dam
. Top Photo - Overall View of Left Upstream Side of Dam
B (OV=T) and Spillway

Bottom Photo - Overall View of Right Upstream Side of
(OV-B) of Dam

oy i T 1 -

Photograph Location Plan

Photo 1 - View Along Crest of Dam from Left Abutment

A e

ks s e . e
’

Photo - View Along Crest of Dam from Right Abutment

Photo - View Along Right Upstream Face of Dam

P T Y

Photo - View Along Right Downstream Face of Dam

RL IR

Photo - Close-up View of Spillway Crest

- View of Timber Spillway Discharge Apron

2
3
4

Photo 5 - View of Spillway Approach and Crest
6
Photo 7
8

~ View of Downstream End of Timber Spillway Discharge
Apron

Photo

Photo 9 =~ View of Top of Wooden Bridge Across Spillway

Photo 10 ~ View of Collapsed Left Downstream Half of Spillway
Bridge Abutment (Training Wall)

Note: Photographs were taken on 30 October 1980.

D20 L S i ot e el




Dikbas o G SR N it S o - " g ™ TR Ty .Ed:i.él.}.li Sy g
- . e S

0861 480420 O¢ ueyo) sydosBojoyy
90-85 'ON ¥3quusg
0S000Vd ‘ON iON

| NVQ ONOd AVMVHLVH
NV1d NOILVIOT HJdVH9OLOHd

—®

it oo R il VT MRS TSA,
[ J
%Y—\."\
e

| - O- g o 4
| ® T I N
TIVM ANUNOSYN
w — - 1 0.*@ m 4 §
4 + = ~—H + - + W
; % ! l’l@ w M
2 i
G f/fll.ll\ ——— . @/ .
: e
= AVAINGS 300ive ONITd 133HS AOOM 4

@10 )/ NIg3 TS
N3000M
M

N01108-A0

T L N B T




HATHAWAY POND DAM

PHOTO 1. View Along Crest of Dam from Left Abutment

PHOTO 2. View Along Crest of Dam from Right Abutment
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HATHAWAY POND DAM
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PHOTO 3. View Along Right Upstream Face of Dam

PHOTO 4. View Along Right Downstream Face of Dam




T to R . . P e IR A e P e e e A T T Ky e e nm
. .
3 ' —— - - . —
- . . . —

' HATHAWAY POND DAM

f, PHOTO 6. Close-up View of Spillway Crest




N HATHAWAY POND DAM

;
3
‘ I s - 125 7H-

PHOTO 7. View of Timber Spiliway Discharge Apron

PHOTO 8. View of Downstream End of Timber Spillway Discharge Apron
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L PHOTO 10. View ot Collapsed Left Downstream Half of Spiliway
E Bridge Abutment (Training Wall)
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APPENDIX D
HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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PREFACE
HYDROLGGIC AND HYDPAULIC COMPUTATIONS.

The hydrologic determinations presented in this Phase 1
Inspection Report are based on the use of a Snyder's unit
hydrograph develcped by the U.S. Army Corps of Engineers.
Due to the limited number of gaging stations available in
this hydrologic region and the wide variations of watershed
slopes, the Snyder's coefficients may yield results of
limited accuracy for this watershed. As directed however, a
further refinement of these coefficients is beyond the scope
of this Phase I Investigation.

In addition, the conclusions presented pertain to present
conditions, and the effect of future development on the
hydrology has not been considered.
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ITYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE
NAME OF DAM: RATHAWAY POND DAM
100-YEAR STORM = 6,4 INCHES/24 HOURS
| STATION 1 2 3 4 3
|
Station Description ROMOBE BALL HATHAWAY
! LAKE LAKE POND ;
2 DAM DAM
[ 4%
’ Drainage Arca (square miles) 0.98 0.64 0.30
o
R
¥ Cumulative Drainage Area
s { (square miles) 0.98 0.64 1.92
Adjustment of PMF for H
Drainage Area (%) i
6 llours 3
12 lours i
24 llours :
48 Hours 3
72 Hours 1
g
e Snyder Hydrograph i
Parameters i
- i
Zone(l) 1 1 1 :
cP/ctm 0.62/1.50 0.62/1.50 0.62/1.50
L (miles)(3) 1.70 1.14 0.57
L., (miles)(® 0.73 0.56 0.30
- . 03
tp Ct (L Lcl) (hours) 1.60 1.31 0.88
Spillway Data
Crest Length (ft) SPILLWAY 70 28.0
Freeboard (ft) DISCHARGE 0 2.7
Digscharpe Coefficient RATING 3,08 SPILLWAY DISCHARGE
Exponent ON SHEET 5 1.5 RATING ON SHEET 5

(I)Hydrological zone defined by Corps of Engineers, Baltimore District, for deterriining Snyder's Coefficients g
(Cp and C.). :

(2)Snyder's Coefficients 1

{ (3)L = Length of longest water course from ocutlet to basin divide.
E Lca = Length of water course from outlet to point opposite the centroid of drainage area.
P




ST TR e . v
* R o SRR i at Lot i b v W‘ 2 b oI 5o T AL AR £

I MICHAFRL BAKER, JR.. INC. subject TBrHgwar  Fene  Dere $.0. Mo

1 . THE BAKER ENGINEERS Hoppaore DPors oo 2 o 8
8 |

k‘ Rox 280 = ——— Drawing Ne,

F ' . Beaver, Pa. 15009 Computed by &2 (et Y4 Checked by _ L‘JAL’ o Dote 42-2#4-8 o

3 Srorrgcs CHlculRIIONS

fRER v, Erevirion DRrR (MERSURED FROM &Su#5S)

ELEvRTION [F[)J SURFRCE fRER (HFCLES)

/945 24.49
/960 49,37
/280 82 .94

O
——

.

Nogrtar Foor Srorng s

1 Srotsse Voirome =\, =% (AZ XA,

fo 3 EST/IMRTEL FPVERRGE PEPTH = 7.6 Frn

2 SURFFCE RLER OF NORMRL POOL = 24,49 e,

7, s SURFRCE RRER OF RESEFRVOIR BoTTOoN = 14,14 PFe,
(EST/IFMRTEL FROM RBVERRGE DEPTH [N
FESERVOIR S|PE StorF)

Noprter FPoo: Srossge s 1{,,-‘ 7‘% (24.45’ * 14,74 *J[M.4?I/4./J)
Vi.= /45 00 P -Fr

Jop or ery Srormge

V-? % (ﬁ, f‘ﬁz 7‘-J;l”t)
Ve 5—35'—3(/4,/4 Ny rﬁ/!)é“l-‘la)')

RFFIRUR AN WETERR AN R WRR R RIRT B RN AW bl iiad ini‘ S

V=25, 0v A - Fr,

Dromnmgse fArEgs Heove DPrRrr 3
Horrose L ke C 98 5S¢ r7., ;
- Brie Loke O.64 s 770, p
- e rwBwry [Fonl 0.30 so. /7. i
; Jorme Fesrs /.22 se. s ]
3
£ ]
[ .

o o— S —r T )




SHEEFT

'{. THOMPSON
2. ORSON
HATHAWAY LAKE

HATHAWAY LAKE DAM:

DRAINAGE AREA AND

CENTROID MAP

o 2000 4000 000

r Rk X | SRSty o

SCALE: " = 2000

3

PR EIE RS T

TR RSP T S SN T




W T

*
N
©
’ .
N
H B 9 :
] :
w 4._ & NOILELS — THLANOZIHOL/ %
. N .
Jol o2 oE+40 0z+0 o/+o oo 40 ]
s 2 o N . :
z T 3 . O€L/ b ,
2 5 48 3 ™ |
v B X m,
J :
J ] W
<) 3 i
= L2774 D "S66/ * NOILEATIT ~ ,
b Woa 30 50l o9t 2
w 127S ¥ $36/ = NOILENT 7T ty ”
Q NI - | ¢ ~ .
N APPS 22 LsHYD | X :
L NI W :
Q N A.J ® ~ :
N N % ~— i~
3 —
i osé/ ;
W m 1339 b 056) :NOI#AFT3 ——7 | -
o N h 1774 ¥ 0561 s NOILEATTT M
Q) A ONILIIHS 1
SRR P
m J \V Oz 4/ WOlrils 1§ No/lDFSG S505H THIITIE[ - i
N N _
y 4N . _
g 9 o 2
Nl e
¢ % NI NOILH1S  THLANOZISOL)
L a
b .
2 _/ . 6 00+E o542 00+2 os+/ oo+ ! ast 0 o00+O H _
= i &7 < i
_10&{ o2 EHd SO HLONTT? o m ‘
~N
) Q
< 13740 Shbl = NWOILHATTS
Z TS0 5 AHMT7IdS N
=B A N
- )
£ 8 A
) —
55 85 P * f . o5&/ X ;
9 a ) b
=L & 4s b @bl -NOLIIATTT 1334 Lbbb/= NOILHATTI- &
£ 14
H 5 nm wif/d F7 SOL LOYIN/Y LFFS OF = wr&d 4O HLONZFT
< W —
= ( WEFHLSIHMOT DNINeoT) IFUAON 4 N7 SO I/
=
N\
; " _




T AT T Ve e

4=

£

MICHAEL BAKER, JR., INC. sbiect LATHA W RY [ap 12977 $.0. Ne.

THE BAKER ENGINEERS Sriucwry Lriwprzs BATIA 6 sheotNow 5 of _ & _
Box 280 - Drawing No.
Beaver, Pa. 15009 Computed by _Grees 7 Checked by biD" Dote L/ =24 -8¢

SpruLwhRy _fRor/eE

: SPIL WRY TRH/N//Vé wx?u
Joso { FeFyv. 194 9.
AFLOW - T

IR SPIZLWEV cR:sT
ELEV. (9450 Fr.

/2940 COL SKHERATING - To DPoWNSTRERM
CHRNNEL

o +00 o+io o+eo0

Lrveiors Ferws Cerve 5,9550 U/’a// C,f/r/cﬁa fww Over Srcwsr *
V=sD (cHow, oppen C/y,«;mwn HyPRRYLICS P 43)

2 A T “ ® £ecre Atk
D: MEa TORRULIC DELTH = i e TOF Wi "‘-7-z
g 2.2 Fr/sec™ e

Vs MMERANT Flow VELOCtTY

Lt

Mlbodi b A

K=V

0% | olittten| R\ TR B V] e | vy | S s,
1945, 0 o o e e o o o )a45 0O
/745, 2 2.3 4. 20 ze,o |ers z./9 9. 20 lgp c7 /94537
/949é.0 /O 24,04 28,7 |oss 5 /7 12427 o 44 1945, 4]
/746.5 /.5 28.57 z29.4 (/2] ¢, 49 250.%2 |0.65 /947,15
/947 © 2,0 53, 44 30,/ L77 | 755 | 403,47 |0 &8 /947 B
/7475 .5 ée.é4 | 30,7 2,27 )| 8.47 | 58/.38 |1.1/ /948, ¢/
/7489 2. 84.17 | 314 |2é8 | 9.29 | 78/.74 | /)34 | /79934
/998.5 LA /00, o4 32,/ 311 |1e,01 | toot. 40 | 1. 5F ]950.05
/74%-9 4.0 116.27 | 32,8 |3.5¢ /0. 68 | /241,76 /.77 | /952.77
/1949 7 4.7 /29,47 | 325 4,16 | 11.57 | 1L é43.27 |08 J96). 78
/g 5o0.0 50 /49.52] 3.5 4,46 | /1.28 || 7F/.25|2.2> /952,23
/1757 © ¢€.o /83 .02 335 (546 |3 26 |2 42¢85|2,73 /953,73
/9520 7.0 2/6.51| 335 |é.46 | /442 |3 /tz. 22| 3.3 1955 T3

SPrétw Ry  CRPACITY I THE [0 TP oF THE
(ELev. /948.9 Fr.) 15 GG7 GES,

i




PR Lo

e+ e e

DL R s AL S

TR

A

® O

MICHAEL BAKER, JR., INC. sobject ARTHB e s? v Fonrw $.0. No.
THE BAKER ENGINEERS OO = Fehr [Zscusmee Criceiirrosfen Noe_Bo_of _ 8
| Drewing No.
Box 280
Beaver, Pa. 15009 Computed by _CF /7~ Checked by Whv dare 57/ 5/81

7;’! INVFLOW TO THE 177LCUNDITEAST Fol THE J/00-yvELLE FiooDd
WAHS CRLCULRATEDL USING MR TERIRL FRONM '"THE MNveOrRolroGle
STUOY ~ TROPICAL STORMN RGNES " PREPRRED By rivée
SPECIAL STelIES BRANCH, PLRNNING b/ws/oml NORT L
RTLANTIC DIviSICN, CORPS OF ENGINEERS , JN NE W
FORK C/rvy.

DORRINBGE RRELS — /[ F2 Se. 77/,

@ COMPUTE T HE MHERN LOGRRITHIY

206G (@, ) = Cp *» O.75 LOGR

L0G (@) = MERN LOGRRITHI OF BWNUAL Fiooch PERKS
K * DRRINRGE RPER, SQ. M/, —-/.92
Coon 3 /TRP COFFFICIENTS FOR MERN LOG OF FNNUAL
FPERKS FLOIN Fr6. 2) — 2./5
L0G (Bn) =215 #+0.75 (L0G 1.91 ) :
r 2,215 ‘

@ cCoMPYrE  STrENDRRD PEVIETION

S s &g ~0.05 (Lo R)
S = STANCRRD DLEV/IFTION OF 7THE LOGARITA IS
OF 7THE JFArweiRe PEAAKS.,
Co v NIRP COEFFICIENT L OR STENORREL PEV/IFTr/ion
FRONM F/ré, 22 = o, 324/
) P> PREANEZGE FLREH, 5 175, = /.7
S *0.34] - 0,05 (£°6 1. 92 )
== 2, 2268 .
SELECT SKEW COFFFICIENT FROM FI1G. 23 o O. )

29§ (@uo) =226 (@.) + K (P 3)s
K (Bg)s STAVDARD DEVIRTE FOR B GIVEN FXCEEDENCE
FREQUEANCY PERCINTRGE (F) FND SHew COEFF/ICIENT
(9) FRors FiAH:BI7Y 39 oF Beworb'S "srerisricme
/IETHODS I HyrORorogy T 2. 45
206G (R40) = 23625 + .45 (0.3268)
Proo = / 156 cFS

o bl 2 201

o T S T VT




Y S R I R e L TP
L E T SRR i ke

MICHAEL BAKER. JR., INC. Swbieer ABIMZNA Y onr $.0. No.
THE BAKER ENGINEERS @&’E&_&WW Showt No.__Z__ ot _ 8
Hox 280 Drowing Ne, ._______  ___
Beaver, Pa. 15000 Computed by __F ¢t/ T~ Checked by ___hiﬁ‘_/__ Dote J,//U.e /

Tos ,mrioc 7o rie VM POCAI DIZEMT FOR THE )00 -yshs
Feoep w/hRs CcRLCveRraD CVS/NG [IRTELISL FrOM
"Whree Resovgess Bowrripe, Becerin Mo /3, Fieesrs
V24 PEIV/VSVA VoA gy [REPAREDL B Tie Lerserr Fyr  of
ErrviRan 1764 rme £esocpess Componwsmrw op
Fenars v vmonie,

PRAINRGE BRSIN FRCI PLRre 12 — pdopee 5
REGRESS 104/ E o rron FROIr T8 5
P~ c” J(P/’

T r /00 vERLS

C 42,2

A DRAENRGS FRER, /.9 Sae. M,
X= ©, 757

F = 44 o

5/
Qoo 42.2(1.92) (445-23.4)
Freo =/439.5 C.F s,
RVERRGING  TaHE snvFion FR C17  THANS NMETHOL Fap 7

FREVIOOS freriop GIVES N INFLow ofF /448 c.£ s,
T THE MPOCAIIEA)”,

s a1

i

ok an e SRR e b oty e et B B




LR AR ot A R A S e R T T Y T e T
. N 7 K B . . KRR s 2

- A

B e T

Subject Hﬁ’”ﬁWHY PO/VL &H

MICHAEL BAKER, JR., INC. $.0. No.
THE BAKER ENGINEERS SerrrrBx Sheet No.. S __of _E
Box 280 Drawing No. ——
Beaver, Pa. 15009 Computed by &G e 7 Checked by LpL Date 4/9,/ 8/
R »

NErTE ENGTH OF |HEIGAHT 07 \NORMRL Poet | ToP oF DAs
‘ DRt DAI? SIDRAGE sroAfet 3
Harmpwery | 160 Fr. /4.8 Fr, /195 Fe-Fr| 25/ Re-pr €
Feno Drore /1945.0 Fr | /943, 9 £r
)
Hoross 74 Fr 7.7 Fr. (162 Ac-rrl|i95 Fe-rr :

LoxE Dpm 19697 £, | /970.0 Fr

Bric 70 Fr. SO Fr. | 66 He-Fr | 66 Pe-Fr

Laxe Don 2005, 0 Fr | zoo050 Fr
3
3
H
!



APPENDIX E
PLATES

.
- e
-«

R T T T I R S PRs N SR, - I N N T I N T IR R PP L Y Tl




G e v e

Plate
Plate
Plate
Plate

Plate

(6 IR S 2 N M

Location Plan
Watershed Map

Field Sketch

Top of Dam Profile and Typical Cross Section

Spillway Details

CONTENTS

YPTRTR R P P PR

FI Y R

b i a i

|




e ——

A

HATHAWAY POND DAMJ

PA.

PEJERGEgc'Fbs:ORSON PA PLATE | LOCATION PLAN
' QUADRANG|.E. PHOTOREVISED 1978 HATHAWAY POND DAM
2.U.8.G.5. 7.5 THOMPSON, PA

| QUADRANGLE PHOTOREVISED 1578

L £ Vet Vo vy S s 4 e Lt e eah T AR e 7

"'.b

i ) . el [



st s, onenli Sl W=

//U}r/(ﬁ/ L.")\

N K2
. "
. - "'
.
%
. Q118N J
Y ~
NS
\

A A
i //
‘
-8
. N

1 0 ) .
1000 ) 000 2000 Y000 000 3000 000 %000 XV '
1 s ) i MLOMITER
REFERENCE§
. U.5.6.5.7.5 PLATE 2 .WATERSHED MAP

QUADRANG}E PHOﬁDREVBED 978
2. U.5.6.8. 7.5 THOMPSON, PA.
QUADRANGLE PHOTOREVISED 1978

HATHAWAY POND DAM

LR

i

PSP I S




02+ 1'VLS 1v NINVL NOILD3S SSOHD

3IVIS OL LON-JIILYNIHOS
90-8C ON 3Quued
0G000V<'ON ION

NYC ONOd AVMVYHLIVH
HOL3XS C13id4

¢ 3ivid
. L ]
1 il l
‘ + - —{H— —— + - +
1 040 ! T m o+¢
: o M .../II/
: AYMTUdS NI G374 ONIlId
; 3I0qiue did,8 3NN N3GOOM 133HS GOOM




LIIS D bbb/ = MOILINTTT
)
LATZS 22 ssF¥> |

<
[F N |
=
NOILE LS THINOZ 1MoL a.
OE +Q oZ-Fo o/4 0 o 40 .g
CEL/ N_ .
v, H
< |
5 i
_ N
/ N
LFIS D SC6! = NOILUATTT
Hya 20 o0/ wﬂ
Obb/ ™
iy
~
I
W
™~
SN—

i
L3FS b-OSE! NOIIHATTT I\L \ os5é/ |

j L 73S ¥ OSLI = NOILAFTT
r ONILIIHS :

O2+/ ~O/ipis iy NOI/LDF S S50H5 EEZET

- ~—- &

e

NOI L ka Qu\k\/\BN\u\Q\q\

1 00+E o5tz 00z o5 +/ oo+ est o coto ]
w. | n M !
! _ L2214 0%/ to&d O HIDAFT7 osss 3 w
: N 4
4 & - N
! Z v LIZFA O SDLl : VOILMHANZTT 9
r Z g ALEMTULS N
. S
: [- - | ../wa/
! -z W ]
‘,, BE 8, -1 N
; L o e O - (\U - Y'Y, X
[hd “ . - . - - -
"l &5 &; “r e Brll : NOLIIA 7T L334 L bbb/ NOILUATTS 2
- s} n\w. w “fyd xI Sl Lrokinri -
" W w & LITS OFr = &g 20 Ap ON3FT
m = ( WIS LSNMOT DN/NooT ) F1140X, 4 N7 79 Dxﬂk
=
T
\,.P. N
..w ’
L

bt e Lo ot il I RISV R T VPSP




I
" ——
["A
Zhe.. . e ol BeLY
! R et s
[—g ’
. - T~ @ . xe ... .. . 4TI wo4ow T
arrEn . £ esr o
' N
I
b
3 v
S ik - ——r .
Y-y 3
el
R
L & -0’ -
L SRR -g.-"- RIS -
- > oy, TEI W Mpr X/ GERS I
_._& \
E Lk e o mscs

\‘ut' e «J,-Lmi...a
F;:L Y

meooee Y \u L—,.; -
Lore Tou SN Ao an pow AP b oramrt Xk s D A ST L , TLIC S
X3 does o- A Pe g o onng N NfRr A { v T
€ 7 Fois’ AL v o2, e - - ¥ Tagee .\—a:,‘ "-M’ w A —amal L
BUIP s DA T I Do :»’ _Lu \ d - -~ .- .
Ao Do HwT 1 yIrs por © Mcewd 6° ! E'V"*
G @y ANAgAy o mac T | 3 (__.,v‘
N
. i =~ 4 \

,,_Lqm

SECTION AA. SECTION BB.

AT I Y

AoV

V.77 r<1y.  y7d e

—

LOCATION PLAMN. SECTION DD. Loy

BCALA 1N I00 BCALE 1 20 E

~—




ELEVATION .

et -

LAY AL

-d.lﬁ iﬁ}l '\H‘ - sl

SECTION CC.

PLATE-5

- I R
. -
e i
T .': -~ - - Ay
] A

P

! .

] iy !
0w o
10 .
[ 23
s Mol e e

LONGITUDINAL SECTION OF FLUMIE .

RSy S N

7o

S
4
:

[
t

4 B
-\--3-\& Dradt T 1 vrarme i 1 e ¢ - -
Ve €k v B ey ,j‘;\', e e
Tk of
o o7 - S i

LSEQ nvITE vager

— - . - -

PLAN SHOWING UNDERFRAME

ok

—— L S e Bal

CRO3% SECTION OF FLUME .

Aiprovess

. I
|
.
E 4
i
‘i
..‘
t
. Y
: P . . S S | i~
-, ot m-dmld sl b AP *Mhm‘-ﬁ-ﬂ . L3
= . . : - :
; L _].' T i N
‘},1 Ry »1(.' g “}a J.‘-}&wﬂuu g -I/za X Y
! Ca ) . A
- T ‘. . - e — H
T - - > v - - 1|~l~"_—4ft — -V ‘-:‘-yc-’_;:‘. 3‘
O R - ey .
P —-/ﬂ- - 6 J‘
-y - : ‘.
: b
Jé ¢ | -

2erdag MsT I -/PP p ovca-dpmen vl S
Aavine merrn a Notey Tney Oerinysiot & § .
Aprngytraaie deree Sou T -/PAP. .

AT O AR LT X
W'y -Sarre A R4e

N




T

F

APPFNDIX

REGIONAL GEOLOGY




CHERIT T e

gwy{;ﬂ:r v

AC TR T T TR e e R T O o AR - e e e S

Hathaway Pond Dam
NDI No. PA 00050, PennDER No. 58-06

REGIONAL GEOLOGY

Hathaway Pond Dam is located in the Glaciated Low Plateaus
section of the Appalachian Plateaus physiographic province.
Drainage is to the south via the Lackawanna River, and
relief averages 300 feet in the area. The area has been
glaciated at least three times and is presently covered with
Wisconsin Stage glacial deposits. According to the Soil
Conservation Service's Soil Survey for Susquehanna County,
surface soils in the vicinity of the dam consist primarily
of flaggy silt loams of the Morris-Wellsboro association.
No test borings were available for review; thus, the thick-
ness of this overburden is difficult to ascertain.

Geologic references indicate that the bedrock underlying the
dam consists of members of the Catskill formation in the
Susquehanna Group. The Catskill formation is composed of
bay and prodelta (red and gray), shales, and sandstones of
Upper Devonian age, but may contain scattered, thin coal
seams and scattered fish remains. The strata remains essen-
tially horizontal after the Appalachian Uplift.
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GEOLOGY MAP LEGEND

DEVONIAN
UPPER

=T’

N

DN
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WESTERN PENNSYLVANIA

Oswayo Formation

Gircenish gray tu gray shales, siltstones and
sandstunes dbrouming increusingly shaly
weatward. constdered squivalent 1o tupe
Onswayo. Ricewills Formation Dt in Krie
and Crawford Countics: wvrodaMy mnul

D

CENTRAL AND EASTERN PENNSYLVANIA

Oswayo Formation

Brownish and :rum'oh gray, fine and
wedium grained sandatones with some
shiles and scattered colearecus lemaes;
includes red shales whick becoms more
Aumerons custwurd, KHRelation (o lype

distinguishable north of Corry.
Uswayo wot proved,

I oc Cattaraugus Formation ;
¢
Red, gray and brown shule and samdatone R R
| with the ;rupnr(iun wf red decreasing west- Dek Catskill Formatior ]
ward; includes Venaryo sandu of dritiers c Chiefly red 1o drownish shales und sand- ?
and Selumanca sandsl; anid congll r. atunes; inciudes gray and greentish sand. .
ate; sume [imestone in Crawsord and Krie sune tungues mamed Klik Mcuntain, } D
counlies. Honesdale, Shohola, and Delaware River Y
in the caat,
. >yead Conneaut Group Susquehanna Group
A i Barbad line is “Chemung- Catakill’" con- :
BBl e e, -mlu.nl.uf et of Seoond Venuasylvunia  Surven E

purplish shul-g and sltstoncs,
‘pink rock’ of drillers and "Chemung’
and "Girard” Formations of northwest-
orn Pennuplvania,

- Marine beds County reports; barbs un Chemung’ side
om Gray 1o olive brownm shalss, graywackes, of line.

| and sandstones; contains "Chemung’ deda
and “‘Portage” beds including Hurket,
Beallier, Harvell, und Trimmers Kock;

V7774 Canadaway Formation imesto 3
%‘% Alternating brown shales and sundsiones, Tuly Limestuns at base J

includes *Fortage’” Furmatwon of worthe
western Pennaplvania, ;

MIDDLE AND LOWER

Mahantango Formation
Brown to elive shale wilk interbedded
windstonce which are dominant in pluces

(dontebstiv); highly fossiliferons in upper
part; containg ““Centerfisld coral bed" in
sastern Pennsylvania,

sl

A
A S0
//Q’;?’r’// Z

Marcellus Formation
Black, fisaile, curbumucecus shuls wiik
thick, brown sandetone (Turkey Jidge) 1n
parts of central Pennsylvania.

A Onondaga Formation
Greenish blus, thin bedded shale and dark

blue o Mack, di bedded

with shale predominant in wmost places;
inciudes Selinsgreve Limsstone and Neod-
wmore Shule in central Penusylvania and
Buttermilk Fulls Limestone and Evopus
Shale in _onsternmost Pransplvania; in
Lekigh Gup arem incdudes Palmerton
Sund, and Y Chert. J

Hamilton Group

et bl it tm 1 i, ettt 1

Oriskany Formation

White to brown, Jine lv conrse grained,
parily caleureona, | ly conplomerdtic, i
Jussilfercus sandstone (Rulgei-y) at the 3
top; durk graw, cherly limestume with
sume inlerbedded shales and sandatonvs H
beluw (Shriver), N

Helderberg Formation
Durk gray, calrareous, thin bedded shale v
i{Mundata) at the top, equinalent to Furt
Kuwen Shule and Heerafl Limeslone in the
eunt, durk gray, cherty, thin bedded,
) Jussiliferous limestone (New Scotiand)
: with sume local sundstones in the middle;
and, at the base dark grey, medium o
thick  bedded,  cryatalline  limestone
Coewmans), sandy and shety in pluces with
- som chert nodules,
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